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PROBLEM TO BE SOLVED: To provide a metallic 
capacitor which is provided inside a metal layer on a 
semiconductor chip. 

SOLUTION: A lower plate of a capacitor is provided 
between an insulation layer and a dielectric layer. An 
insulation layer is disposed adjacent to a metallization 
layer, and a dielectric layer separates a lower plate of a 
capacitor from the upper plate of the capacitor. The 
shoulder part of a lower plate is adjacent to it and 
brought into contact with a via filled with copper. 
Although a via extends upward to a common surface of 
the upper plate, it is electrically isolated from an upper 
plate. A via also extends downward toward a 
metallization layer. This structure is formed by a copper 
dual-damascene process. 
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1 1 'P^J: < t t> 1 oro&Jg U'</uSrii UTSif^ 

a. SB 1 iffet*®5rI9:lt'5;^7"-;'^t> 

b. BflS2miite^®»meB±lc^l^«7'U'— hS-JK^a 

e. mti^UTff^. *5J:t5m2^S7'U-hSrJKfiK-r5 
J; P WIE^mttiiKf «Tlgi5±lc^a ^ $ -Br 4 ^ X y 7" 

c. fifiism2ie^@j3j:u5flfiiE^an-iisfF*9ic. sdfE&JS 

d. MIEm2^Jgyu- hSrJ^j^i-5;^7'3'7'tSr^ 
tp. IS*« 1 lc|E«w:^i£, 

[8S*3S3l BtrlE;^7^i'7"d*3j;tJ«ed^ 

a. ^^^lBlKmtt^s^±|c|R2l6igt®Sr?^liK•t-5;^xs':^ 

b. mfs.fS2mwm)ixxfmtd.mmun^m\^x. wis 

c. MIE^mW!|sf*5fifrtE hw-vf^tS^tS^l^JBrw- 
boBgii^SJ: miB^2if6i&®rt-C«5ia^l^S 

d. flflte h u>"f-rtl::mfE^2^JS7'U'- hSrJIJfiK-rs 

I S**JS 4 1 B«iIE:^ X y r d *3 J; U« e 

a. SBl h W'i;':^ heSrSCttS^^T-s/^t, 

b. SJif£|gi 7;*- h u-v?;^ hSi^i::^-^^ r;&7;i- 

1 ifeM u- Mcgitt $ -fr 5 T' y 7" t , 

d. *5><7)7;*- M^v';^ hSrf^*-f-'5;*T-y:^i:. 

e. ^2itfe»®SrKlt5;^7^3'7"t. 
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a. StlfeK«*flsf±, *3j;t/SSIB^<'('Trtli, ^<!;r® 

b. fi(rlE^-«y TS±«c«8v'— 5:^7" yT" 
t.. 

d. ^Nir^aYkUr. t(rf5^®^«)o#^, 

10 ^■t^^'rvrfh^'^Xs. 19*^ l«cl5tt«):&«fe. 
fiEK®«-!|sKD-fi|J*|!iJ*-r 5 :^ X -y T-Sr S i::^tf 

a . ' WlfBff 1 if6i8k$ti|efi3 J; VffllBig 1 ^JRT'u— hJbi:: 

^ 2 IfeiS^® SrJi^figr S 7^ 7* t , 

b. 7^1- h U'i?;^.has-f+^$*'5;^7^s'7't, 

c . snE7;i- h ui^;^ heSr7d- h-'^^— ^I'^^U-C, 

BflfEmi 7'u- h±*<OffirlBff2ite»®SrK**i-5:*7' 

d. SJllB?>i-^>Sr3iy5^:^^^L.-C. flafe#517'U'-h 

e. JSo-CV^S^l 7;i- M^v?;^ h®S:K**i-S:^-r y 

f. m^si^mwisf^^^^-its^x-^z^t, 

g. ^2 7^- huv?^ heSr#«^?-fr5;^xs'::^t, 

h. B(IIB»2 7;i- huv'jx h®(*9<^'>/j;< ir tioeo^^ 
'l'T*7;j- hv^^— ->'^i-i:^^s'7'i:, 

i. fljrlE^^'f T;45mFf5mi&S7'u- hirgfit-^SJ: 5 

j ..J«o-CV>5SfIIEm2 7:*- h i-v':^ h®S:ISft£-r«>:^ 
7's'7't 4:^tf, IS*^ 1 lc|Ett<o:^iSfe. 
[SS*JS8l ;^x3'7'hiSS. mia^^W r^sMIBSBi^JR 

[f9*J®9] flflie;^X3/7'cj)5/^m^*5 5Srjex.5R 
tfS*«i bl mfiEy^7's':/a*s, S i02. 

S i O2 (F S G) , T y — U^^ai— 7=-/U (PA 
E) , a:— ny/K j^i^fk-VyW-fe^^df-i^df-t^V (H S 
Q) . >^/l">'y^■fe;^:^^■:i-=^E-»^>' (MSQ) , iiXXJ^S 

SO i OxCyHz*»e,/j:5»A»e>s«snfciffe»*f:pfS:ft« 



2] S(llE;^7's/7'd3JS. i. mSEKSSilC 

m 2 Sr 59: It 5 y 7* i: . 

i i i. *-cO-r;^^'^«6fflL-C, WieSl^iRT'W'- 
h ^ n % J: ^ Id Wl^S.m^Unm is J: U^ffllB&JR S 

a . ^ 1 mmm 

b. «stt!|sf*-e>j^fiK$n, fifrssm 1 ifesteron 1 wfli 



d. fi^IfE^IS«•!|s^SriiiSL-CT:&ld|6]/)»^^, fftlBlgi:/ 

e .. flfllS'> a /l-yirftftfe-r 5. StlfS-'^'l' r W&jR;^ ^' 
■y Kt. 

f .• B{lK»imttmsHfIIE^17'u-hi:MfB^2 7'U'- 

h tcoFflici£B$ti,.5<};9ld, mmum^hi^^^ti. 
fltiiE^m«-MidKSUTfiag^FHfc»2ifeS7'u- h i 

->^. 

[S9*jsi 8 1 se>ic, ¥ss.mmi:m-r^}' f^^-e- 
f9*JSi 6ld|Ettro:^•y^^•-:^^. 

[89*«2 0l WfEM2 7'u- h*s«*>e>f^fiK*ix. Bd 
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L, -tixldJ:o-caiJIEfflW^2 7'l — h*»e>«ltlEKttiS 
tJiO««irlE^2lfe^®^»a|-r5'-«y TS«:$tf, IB* 
^1 6lr|E«i<o#^^N*->^, 
im^JM2 1] ^lsmiilfi^@ib^J:t;=^IB^2if&{3t@ 
s i 02. 7yS5ffc:s i 02 (FSG) , jKyriJ — 

r-yi^ (PAE) . 31— n-ir'yu, *^{t->'/Hr;^ 
df-;^i^•^^> (HSQ) , ;>«^/^v'/^•fe:^^:^-#•^^>' (M 
SQ) > i3j;tl«S i OxCyHz*»fe'te58¥*»P>aW$*t 

10 

(gg*«2 2] BtliaK«tt-lS|.AK S i NxHy, S i CxH 
y, feit/S i 02*»?>«fi£^?ix5«*»P>S*i^5iXfclo 

[IS*«2 3] SiIfBf5i:^U-bjJ5^ffllliS:Sr*U, WIS 

«1 6ldS2ttro#'ir>'<->^'. 
ISt^^ai] $p>ic, s&iElli7'^-h*3J:T/flfrfs^ 

[8S*« 2 5 ] 8|}*« 1 6 /AV^ U 2 4 <o^^r^^*»-«ld 
[000 1] 

ML. J; ti AtlcWidll. #««!:^'3l-^^±•C^^'7'r■^ 
-Va VSSrSJf^-t-SISIdfiiT'ar/U • y-r'>v • 7'n 

J(7 [000 2] 

[Se3l5<DeE»] 5^s'7'mj*Sm<^7n V h . aiv- K • 
r/'U* • (FEOL) *Sj!»:|p5(cJ;i)/JxS<, J: 13 

#Bcld, J;9«$ild. J; t)i^5Sld/iSldo*x-C. ^^yi? 
• ro- K • • 1^-* • 7W >' (B EOL) ^ro^;JSii*n 
Lfc. F EOL7'^<'l';^0-!^-1'X*3j;0??eS<?5fc<i?), B 
EOLJi(^<0tB5g5iBgiB«l<O«, U;fc*SoTBfffiffijJSa 

y<» -C, BEOLl«ig-C^Sr^ffl-r-51l!l#*Sfci. «HSrffiffl 
; -rSldli, ^T'a.Tvu • ^5^•=?■>i'^l^3tfi^^£ldS'^V^fc^ 

[0 0 0 3] ia*id*jv^T, ^^^m^f-y-^mnmrn't^ 
■r^<*>^'tt," ^<3"5r— s^i^^^rtidias^H-rv^fc. L*> 

^, ^<s/'}^-v'i^i/l^ldi2fi^tix^.ld*>fc>3, 

jgci" 6 r 4: /jr 5 i: *ld, if^^flc'?^ s/ B E o 

L®±roffi5:giKld*f-r2.Tyu5-^>i^Si£:f4'<';*-v • 
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[0 0 0 4 J 

[0 0 0 51 :^^m<OiitL<OB6^it. m'f=rT/l'' ^-^S^ 
[0 0 0 6] sij<DgMfi. ^T^^T/i- • y-7v^:^Siit:/ 

[0 0 0 7] 

tt 5 7^^<>r ;^ Sr S 31 — Jt tc&JH ^ ^ «r Jl^ 
[0 0 0 8] *^0^(Ote<7)fll1tTMi. ^^«: 

S2>^u-hli. Klitt-W^mi >^w-htlB2>^u- 
[0 0 0 9] 

[0 0 10] la 1 >iv>Lia6ii. ^%m<r>^^^<i/ifi: 

Kig-f ^-:trfe$r7j^-ro ^-^^^v-i^li. 

2 Hi, :&JRti5S«i2 3*5cttJ«2 4d5iffi«)5i*iX, 
5. tit^as i O2. :7.v^{kS i O2 (F SG) . /If 

y r y — u-v^c— (pae) . cc— ny^K zK^fb 
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i^/u-fe>^^3j-^1^>' (HSQ) . ^'f'J\^i^Ji^±:^^j^^ 
i^V (MSQ) . '^1t\^W\^<Oi^Pt^ . «1^JS®2 1 
±lCJg^-t-5o »*L<Ji. miite^® 2 5«1. {gK 

#"Cifo^o KffiS'2 9Sr®lifeJRJi2 l*3cfcV7^u-h 
2 7(0±lCgEH2:-r'5o *^WOC<D^J£jf^flg-Cfi. 

(Si NxHy) . mit^^m (S i CxHy) . -ffi^ft^Jr 

(s 162) ^it\tm(Dm^<Dunf>^fbi^sst'r^o 

[poll 1 m2^^m'r^t. »:<D:^y'>y:fXn. ffl 
t/3 7SrJK^i-5o— 'MT3 5*5J:t;^3 7<0?i^^li, 7 

^v^tci 3 5*5J:t/3 7Sr^ML. Ucv^T:7 

:t hl^iy:^ hi:^^'r^Zt\zX<>xnOo y^thi^i^ 

T*"{-feS^Mffl5:SJK2 4 tS3Zi^t&JSS>^U'- K 2 7 

(D±:^X^^$thXiyBjuV2 7 A^tSm'r^Xo^::^ 
40 mM2it±m^R^t<r>m(Dy^^.iyh*i:^\'f^o 

[0012] m3 ^^m-r^ ts »:v>-e, ^ i ifett® 2 
5 tm-<ot.ft\tm^^^un(om2t&mm3 s^mmm 

So »^L<fi. S3 9 tlt«WK25S{S:V> (fci:x.« 

[0013] m4^mm-r^t. itk^^^x. h w>5^4 

1. 4 2. 3i:mmti:y:t hy<^—=^i^^\cX 

oTjfeig^S3 9rttCjg^-r5o l^"-c^;^X:y7'IC:JoV^T 
v'-^-YT 3 5^i;U53 711. T;^lCiffe^® 2 5 SriioT^ 

5t? *i.^tv^jsi=ei:ajgi2 3ii5i:tj^2 4*-cii?5£-r'5o ffli^J' 
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2 9 All*)5Kfll® 2 9fl. h U'>'^4 1 <r>:x^y'^:yir 
^ihA^)^:^:.;/^ . h LTf^ffl-rSo T 3 5 

(i. ^<^T3 5i3J:t/3 TCOf^^-C^JBtiSgltta 3*5 

J;t/2 4*T*^JgSi-6C^{C/^5o h U'>'^4 2:^5j:t/ 

4 3ii^<-rr3 5ii5J:u53 7 J:«9i|g35SiL:<"C.t<. ji# 

[0 0 14] 1214 iC^Uyt^y^^^ • J^^-rryr/li. ^ 
U'>'^4 1. 42. :fc.tt;^43. ^btJ^JC&JS^ 2 1 * 

TcojKg^<-rr 3 5:fcj:t;?3 ? ^'m^'t^ti^\:i^m't 

ZfU- V 2 7iLtL{t'mnM2 9t;i»LTJ^fc*9:iis/^ 

2 9;65g[fl:>^-r^*/::(il^1^0«-)fSf;5^e>f^^^tl^ 

7 yP^n — (PFC) * ^bJ^i t Kn :7/U;^- 
n;«7-;}<>' (HFC) ^/^rfiEffl LTH^-Ct 

[0015] la 5 {zm-tii 0 1k(o::^v' yzfn. ibW 

U>'^4 1 . 4 2, i6^n4 3^\Z^<VTm5 1 Srf+^f 

a . T a N. WN. T i N. T a S i N. T i S i N. 

(i. ^<yr^5 1 lev-- K^^■^4^>5le^.S755/i:v^r ^ t 

[0 0 16] ^-y/>->i$^«itog«<D8if^j^7^5':^-c 
II, ia6l;i7F-rJ:5ie, mms 3i:W'mt:!^'ryy\zX 

1^. spttfb^7^-y:^iit*«o{b^^«|««9F« (CMP) >^ 

t^m3 9<Du^/u5 5^'QT:^\z^^^ti^o ::ixicj: 
oT. ffl:^^^ .y K6 1 ii5j:t/6 3X>>?> h U>^4 1 rtO 
±(W:/U'-h5 9d5S»mMlci>StStv<5o ±<l9:/i^-h 

5 9 11, Sfflt^Wia (capacitive structure) (DTRMzf 

\^-h^mjSi'r^o ms3\^mt-hv^^'t^::.ttmii 
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CO^JS;55^5 3lc{^ffl-Ct So il5 3$r^d*?5f^figL/ct 

t^i: tn. 5 i (D-ffl5^ UT;^^<$^^ • 

[0 0 17] c<oj:5J-UT. ^±fsim^^^^<iy^m 

jgj&sEleictfjmL. JlESPy^u- h 2 7. lSffl$:/u-h5 
9 . 4i5<tt/-?-tte><^Pfllciag^n:feK®S2 9 ASr-^tf 
r jrtc/j:^. jK^jg^j3 2 5i;^J:U^KSJe2 9 At:i. 
^iCLlESBr^u— h 2 .7 Srffl;^. h 5 9 

®SlW^/tt7&>b5^8f-rSo />3/l-^2 7 A(^;^f;&5. 
T3 7|Cr63;5^9 ctplcSatfc^U— h 2 7 (OU^^^h 
^o'''yBJU^^XXI^:x,yi^2 7A\Z^<:>X. / W T 3 7 
K6 3 tomSC6^SteSfl5^5f^fig$tv5o ®5 

lAii, mms 3^m.m^^^'t^m:i»m^'^^^'^') 

t-^^-So h 5 9(75Sffi6 6lt±{Ri]ru- h 5 9l;i 

*f•rS®Me^54:ffi#tL. y<^r37\^(D:^^yy63\t. 
20 Tm-f\y— h 2 7 iC^f-rSSttSPSrSflt-rSo 

(0 0 181 :Lix%X\z^m\^tLm:Vfzfti±:^.\zmw(D 

m2(DSIJ6Jl^S8li. m2i|fe»S3 9Sr?Kgg-r5«frJC:^^ 
^^•v^:5^K®^*:2 9Sr/^i5'-^>'^-r5/ci6om2 0-r;^ 

^ :^'r y:/\ZXr>xmn.m2 90|FB^>2 9B*5 
ctt;^2 9 C255^*$tl5o 0711. -t<OT>^^:JoJ:t/:ii 
5^ • ;^7":y:/<7)^'C. X)>o^ 2 3 9 ?rM^ 

$ iir«) fill CO 1^7 zc-/NSr?i^-ro ^^^^•v't5^^Sfls:2 9 II. 

r>xm:s,^m^<o^mT^^^t-{^m^n^o 

I 0 0 1 9 ] EI 1 ?'<^V^ LIS 6 \Z7^ LtLy<^ T(Dm 1 ^81 
::^^—u^\zM't^f^mmm^. lgI8ioJ:U^I2l9lc^-ro 
::(75||Jffi?fi^fS-cil. T{H!l:7'i^- h 2 7^§!if^u. KSS 
2 9i3<tt/«fe)gi^3 9 ^{i-^S-t^r^cS. 7;*-hUv?;^h 
/18 0S:Jtei&ii3 9±i;i»:it6o El 8 Ictj^-TJ: 

:7;*- h ui^;^ hS8 0S::7;*- h>'^^— ^^i^^L 
40 X^ ^<>fT3 5^XXJ^3 7i:m^-r^o 

[0 0 2 0] ia9^#fiS-r5i:. »:v^"e. I2l4lcBgLT 
StliEL^cfe l6i&Ji3 9. KSii2 9. iSJlU^mi 

I6SS2 5 SriiUTT*--. >'Wr 3 5*5j:Uf3 7 ^-e 
4x^ixffi5:ftJBi2 3*5J:t;52 4*-c:3^';/^v^^-rSo 

(OX0\:.\.X. xWT 3 5ioi:U^3 711. ^-<^-Vx«^i7 
-CfflSffil^ 23*>ctt/24* -Cit-r -5 J: 9 le JgfiS $ 
So JJcv^T. i^Ko-^^ hut^y^ hS (la^-tiri*) SrS^ 

L. . h^.^^— ^Vi/UT. hU>^^4 1. 4 2. *5 

J:t/4 3 ^J^figL. •^ni::J:oTia4 l;i^U^t><^)i:P 
5(7 -cp«igSrf^J5K-rSo -torn, ^:y:/i9ll. ia5:Joci: 



[0 0 2 1 1 El 1 /.^v^LEie/jr (bt/lwia8*5J:t;ia9»:: 

-r^::^(cj:oTfic5o Hi 0:JoJ:u^iai i l^^-r* 
[0 0 2 2] w(7)|li6?I0ffi-t?li. Tm':f\y- V27^m 

LTia 1 0 JdTT-r J: 9 i::&JS/Sim«:;^ ^5/^5^ ^W^l^^ 

7^. l2]9(::B§Lr5fe(c:Ift0^L/tJ: 9tc:. tasg)gg2 3 
^octt/2 4 *-CT:^tw^-;/^:/i/-r^c »:v^-c. Ell i 
JCtj^-TJ: ;:>^o|gl9 tcMbT5fe(cSJi?quyS:J; 
h U>'^4 1 . 4 2. :Joi:r/4 3 ^Ifei^^ 3 9^\zm^ 

[0 0 2 3] E 1 LE 6 tc::^^ Lyh^«fe<^>SiJ<^?ge?g?i? 
^SrEll 2:^5J:U^I2 1 3 c<7):^&fi, TWJT'i^ 

— h 2 7ioJ;t/KmS 2 9:65*— "^:x>7T^<^— jriix^ 
tv^5^-e, Ell 0:JaJ:t/|g|l Kc^uyt^ffii: 

yT'SS 2 1 Ifei&ii 2 ^io^Xfymzfy^- h 2 7/ 
RtiS2 9;?^^ 5/^^o±(cf+SSn«>i:V^5;«-C. Ell 

o*3j:tj^Eii i\z7v^\.fznmmi&tyxskfi:^o ^i^^. 

:^ h .y>^^8 2(CiS-f-5«-3isHcfi, ii^*^2 0--5 0 n 
m<^>J?$TMi'^$iX'5 S i C^^y^^XIS i Ox^i^-g-* 

^co», I6jg:)i3 9^:115,5^ . >^ h5,:/^8 2± 
dM-lr^-tt. ^'^-^v^LTrnFiB^^^J: 5lc^<^r 3 5 
:*^<tt/37, /.^ ^t/IC h UVf^4 1 . 42. ioJ:Uf4 3 

^Mf&'t^o hu>^4i, 4 2; idi:u!4 3 0?g^«c 
li. Ell sci^-rj: M^>'^rt03i:y^ . ;^ ^5/:/ 
@8 2^^^-r5::i:;65-^*ix5o JJci/^T. Ell/<cv^L 

1 9(7)Kf^;0^^^-r5o 
[0 0 2 4] :x^y^ ' :^h yZfmS2i:fSt\f^mj^\t. 
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8 2±-C(?ih't-SC^lCj:ortTi:>n5o hl->^m 
[0 0 2 5] EI 1 4 >iV^LEl 2 2 IC. ElSIC^LfctO 

iSfgfssr^-ro El 1 4 li. {j^7i< t 1 ^mm i 7 4 

i:mLxmi^^titiv'y<^ :^^^-t^^mi^^y:^i 7 
i(? 2(0-gP5J<^)BTffiElSr^-ro ii^. mi 7 4Jl«fejg^Sl 

7 5SrWL. •tt^^'tc^JStasajgil 7 6*Dj:t/l 7 8 

5t-. JffelBtJil 8 OSrft«Sit. ^5cv^•c. ii^iJ'^'^/x 
xv-^/iiJl^u- h 2 7lcii-^-5fl!l<^^JS7Ji^b/cC5&S 
ZTU- his 2i:^<^-=^>^'r^^tXh^o 
2 5 \zmm uybttJjSfSritejR® i S O -So 
-C. ^jfftig^iii 8 0 tm-^tii^m^J:^Um^h^J:^m2 

t&mmi s A^^^y^i 7 2±\znm^'^^. &wz. 

h u>?:7. 1 8 6 SrH^-r^o 
[0 0 2 6] Ell S^^m-t^t. r7it V/^^ — z^l^^ 
^ffoT. Jffe^® i 8 A^\z^^^<^y^ • h uv^^-l 8 

8 4b^j:t>*^j^ga«8 hu^-^ 1 9 o^f^^-rso 

h \^'y:^ 1 8 6 ^^^-r^o 
[0 0 2 7] iiSRIS^«-Jisfco3lf v^jl i 9 2 (EI 

16) ^te)^^ 1 8 4 JiiS.tt/^feM^U'— h 1 8 2<^g 

Ui«fB5>±lc{^^$-it^o m2 9\z&m\.'k.^-iy(r>i^Pt 
S:® 1 9 2\Zf&WiX^^^ 

[0 0 2 8] Ell 7fc^i-J:5{-. II2 7:<- huv^;^ h 
® 1 9 4 Srfi-ittS-fr^e ^fev^-e. :7;^- h Uv^;:^ 1 9 
30 A^^<^^—^>^\^x. 1 9 2X±.%^y<^r I 

9 6*5±I/1 9 8Srf^^-t-5o JJcV^-C. HlSlc^-TJ: 
b\z, ^<^T19 6*>J:t/l 9 8 Sr. ^:tie>;6SfflS»jB!l 
1 7 6*5ctT^l 7 8±-eil:*^ct 5f-fi5KKa® 19 2 
*3j:U5|fei&® 1 8 OSriiLT®:g-r^o ^^><T19 6 

^JST'i^— M 8 2 0C^3/uy 1 8 2 ASr«ttJ-rs 
J:5^-1^-<XK5t54^Sp yi(rV\^^J^:^Vmi 

9 4^R^*Lr. Ell 9(C:^-t-*SjglC^-r«»o 

[0 0 2 9] ifcv^-e. ^<yr^2oo (020) SrK® 

® 1 9 2±. :foJ:T/^<>f r 1 9 6i3J:t5l 9 8 

40 -s^ffiiicf^^^-tt^o ^'^i; r@ 2.0 oji. 5feiEL.y^j: 

7sy- y:/X. rS2 0 0±lc:^ji2 0 2Sr/?V^»"C 
Sj»«)o^i-5 (EI21) . J: ®2 0 

2\tm\>Js^<r>PiPft^hVF^-^^x^^ ^ -tco^S^liii^ 
/<y rS2 0 Oli>^>"^.yt5^fiav^— KiiSr^*?iCV\ 
[0 0 3 0] El 2 2l;i^i-J: 5 \z^ »cv>-c. ^5':/i 7 

7^1 7 2<OSffi;!)-e>^5>>:^&JS^rK^5feL. y 
50 rJS2 O 0 joJ:t/K®@<0 9^-h*'C7K^I-5iSEi~^>SiS 
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o-c. ym-^u— h 1 8 2 , ^mJi i 9 2 a. tJivji 

fflS^U- h 2 O 4 Sr^i-^S, thJbASoyt*-v^^v^^'A5-C' 
3^5. Tm^\''<'y'9 • ru— h 1 8 2 05->'3/l'^^l 8 
2 Ali, y K2 O 6 to, •r»S*>*»'M r 1 9 6rt 

iB£Jc|6)lt-ripii^tix-5r irt^iTiS. JifflOT'U'— h 2 0 4 
i:<OStt«J»±7'u— hOlRfif|5«ffi2 0 4 A±lif1^i«* 
TfiilT'U- h 1 8 2 i:<0^te?35<i^^'l'r 1 9 6rtK> 
yVl 0 6C01ISB^E2 0 6 AtCf^fig^ttS. 
(0 0 3 1 ) ^X3.TyW - y-^ 

[0 0 3 21 *i:toi:LT, ^^e^WfllfigtcM UTWT 
[00 3 3] (1) '>/i< loro&JSL'^/V'SriiL 

a. miiteaieSrKtta^T'yT't, 

d. StIfe^S«lsf=^iiLT3S^£L. 1 ^JR:?' 
u - h i: Sitti- S ^ < -f T ^ Jgfig -r 5 7^ t . 

e. H>rl2^<'1'TF^. *Jj;0«Sf2&JR7'U- hSrJ^^-rS 

J: e> Bnte^««-!|sf»5iisn±t;i^iR Srf*« $ * 5 ;^ ^ y r 

(2) Sflfe;^xs'7-e;)^ 

b. «tllE^®tt!isf;J5SfffEh U'^f-ttfrlSlBl&JST'w- 
KoPflic^aJ: 9lcSfilE»2it6iSt®(^|c::¥-r'-«->^' • K 
u- > ^ Sr Ji^fiK-r 5 >^ 7^ y :/ i: , 

c. fi1IfEm2iffe^eioJ;0'B}IISKmtti|sfJ^I-, mJie^JS 

d. «fllE^2&JB7'u-h4rJg^-rs^^f^3'7'i:Sr-Sr 
tf . ±is ( 1 ) iciE«»:^fto 

(3) StlfE^v^u/T'dlo.tt/e 
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c . MfB^m*tm5*friB h uv9^t«fits» \^^-^\^- 
Vffim\zm^iio\^. sfrf5m2ife&®f*9-cttrfEmi^« 

d. flfrlBh u:^^rtiiflfrfEm2&Jia7'w- hSrJgj*-*-^ 
;^7^5'7'i:Sr-&ti-x ±IS (1) l::ia««5;^JSfe. 

(4) HtlfS;^-r 5'7*d*Jj;t/e*s. 

a. ^l 7;*- h U-v*;^ SrKIt 5 X 5/ . 

b. miSSBl 7;*- hUv?;^ hjirtlw^<WrSr7* h^^^ 
10 —=->y-t^:^7-y:ft. 

d. 5S%^>ro7* h ui^;^ h*rBft*-*-a^7's'7'i:, 

f. ^27;*-M^t?>^h®S:ffi:»ti^xs/7't, 

g. Stlia^.2if6igt®rtf:: M'>'f"*5j:O5B1ir8E^<'<'T«r0 

20 ts. ±IS (i) (c'lS«cD*-jste. 

(5) BfHaf+^^T^yT'ea^ 

• c. SniSlHV- KeSrSo-C«HjiS:Sfl?«)ot-rS;^7' 
d. fialB^'a-/^«r¥tt^kL•C, «(lgE^ia«P«)o#S. 

J<7 *i-5;^x-;/7'i:5r^tp> ±12 ( 1) lc|E«t<0;^ffi. 

(6) Bifl2>^7^s'7'd*3J:tJ5e SrHfr-raSflClfltlfSKm 
«-«sKo-S|J«:K^*-r5^7's':^SrSP>i;:^tf±l2 (1) 

(7) MfB;^>3'b•c/J;V^Le7)^ 

^ 2 rmm i:m^-r^^^ yz^t. 

b. 7;i- h hJlSr{'f^$-a:5;^7^y7't. 

c . '«trie7;j- h u-i^x h®«r7;i- h LT, 

ania^l T-W— h±:^<DffilEIB2iffiig;®4:l»3fe-r5;=^7' 

S'7'i:, 

d. ^l5i':n-^^«r:^S'5^>^^b-C. gfFlE^17'^— h 
±:^K)m8B7;<- hUi'^^. h®fc-J;Uffiftfef5 2*fe||t®Srl!* 

JB*i-5;^7's'7't, 

e. aoTV^-S^l 7;*- h U-:;><. hiiSrl»5fe-rs;^-7'y 
7'i:, 

f. SS|V^SIK«^«-«sf$rf*SI$*5;^7's'7't, 

g. ^2 7* hUv=::^ h^%<'t«P$-tir5;^7^y7'i:, 
h/ gafEm2 7* h Uv^;^ h^i^co>>/i< t 1 o<D^< 

50 :f 4'7;J- h^'?^ — =i>'^^-t-SXXS/7't, 
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±fe (1) \z.t^m.<r>^m. 

5Ct?r^tf> ±IS (7) lclE«fecD:fr&. 
(9) mtT.^ ct^^ l^lisp*«5S:ie;t5BS«lt» 

^f+^^-ti-SitSr^tf, ±IE (1) \z.tiM.<r>^m, 
( 1 0) SiItEJ:^7^ 5'7'a JiS, S i O2, 7 y^ft; S i O2 

(FSG) . ;i^i;r y — ui^^:— T'/u (pae) , 31— 

oy/K 7J^5!S^t;•>y^■t;:^*::i-^■!^>' (HSQ) . p'f'/i' 

->/Hr^#;r*i^>' (MSQ) , ISiT/S i OxCyHz 

^tf, ±te (1) dfsigro:^!*, ^0. 
(1 1) mfa;^x ./7'b*s, ^':^^<^x>'*»t>f^^$^^ 
p^i^- hSrJ^^-rsr ir^^tf, ±E (1) fclE 

(12) fifIfa;^X-;/7'd;JS. y 
i. fl»IfiEKftS±irm2i»JBkSSrKftS:^7^s/Vt» 
i i. *-(0-7^^'^ffifflUTMIES^l^JIi:/v-Hc 

miEJB 1 i^S^Ji «rii 5 WIE^ W r Srm^-r S ;^ ^ y 7" i: 
Sr^tf. ±fE (1) tc:|EttOT;^te. 

(1 3) BiIIE:^7^ .y7'b*3j;0«c 

i i i. co-^^i'Sr^efflbT, fiflfSiB 1 &JR7'^— 
(14) ^fjIC. Sflf5;^X-;/7"d(OSflt;ifltllEmi^®7' 

3S$-a:S;^7^5/7'Sr^tp. ±fB (1) Jw|Ett<o:)^jfe. 40 

(15) ^Pjc:, Bfr?s;^7^s/7'emi-mfa^M«rqza{t; 

•r5^7^-;'7°«r^tf> ±IE (1) lcl2ffiw;^ife. 

(16) #«{$^>i-^^(D;>«^'7'f'-fef— >a 
$ tvfe =¥ ^' -C *> o T . 

a. mimtrnt. 

b. i»m«)|Sf75»6}Kfi)c^?n> Jtl?B^ll6i»®ro^iro{B!l 

c. fitF!Bv'^-'^ySrK!V^T. BfTlES^lT'i — hSrB^fl 
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f . ftfiisKm«<sf assntaiB 1 7' u— h t Misi^ 2 u— 

(1-7) i^^f y h'ttlt]tzm2y'l^-hi:^m^ 

SSB2l6»ii«r-&tP. ±15 (16) \z.i&m<0^^r^<i^ 

IE (16) lc|Stt©:^r-V>'<'>'^'. 

(19) mw.miyi^~hi)mmij^^mii^biflF^^ti 
tL. ±fE (16) \zts.m<o^^y<'^^, 

(2 0) MfB^2yu- h*s«l;!i»bf^figS4x, B^IEt'^^ 
Mffi»®SA?'?>Mffi®.2 7'l — K«ri^« 
*>oSfi!5m2iffigS;^*>btJlfa;^^' y K^^5>SIU. * 
<xld J:oT«Fl2^<0||2 7'U'- hA»6Wll2^fte*5J:t/ 
fltfl2»2«feigtS«r{!^g|-r5^<y rSSr-^tf, ±12 (1 
6) \C^m<0^^^<i^^o 

(il) Bfll2f5litei^a*JJ:VStrl5^2if6ig:S*^ Si 

02i y-yfsits i 02 (FSG)., ;Ky ry — U'^'ai— 

(PAE) V 31— ny/K *3i5^bv'/^-fe:^*:^•*1^ 
> (HSQ) , (MSQ) , 

e>fl!^$tts, ±iB (16) izmm.<o^^y<iyf'. 

(2 2) S9fESIS«-«*AK S i NxHy, S i CxHy, *3 

l*««<0*J-^sf-eifo5, ±12 (16) »r|2«©dfY^<'> 

(2 3 ) ffiffimii^^- F-*s^ffl9»4r*L, ^f2K«*t 
!|s^;J?Bf^l^^1-^||]»Sr^8;t•C}iV5C:^:<o/j:^^, ±12 (1 
6) . lcK^o#-v^<->^', 

(24) m^mi::^^—htij:xftti?mn.^m 

irm^^y^ : :^h 'yymi:'^tt. ±IS (16) lc|2« 

(2 5) ±fs (16) /iv^L (2 4) (7?^^-fi^*>— 

»r®filB&l2|-e*)5, 

IBIS] i^i^f^l?*— ^N±«>p« ^'7'l'-e— 'Va.i^SrtlC 
<0»rffi«[iiSia-Cfc5o 
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[12)5] ^^f^'^rn-^Nicop' c^^^if-v's 
[E]:6] ^^(*^7^-/N±<7:);^ ^-f-fef-v-a >'iirtl- 
[El 7 1 l2i/^i>Lia6t;i^-r»jt*i5fel::$*ix«>tt 

[^1 u ^m^^^<'y^'km:V^'t^m<D^^(nm \ o 

^ 7" y^<7) ^^St EIS HI ^ o 

[El 3] ^«=^'y^>-i^i$'^K<^-r553iJco*'&Oi21l 2 
[Ell 4] *«flc^7:3.-yN±(0>< ^J'^-f -bf— i^g v^rt 

[015] ^»ft^'>ai-/N±(7^;»«^7><-^-v^3 VSrt 

[El 6] ^2S«5:'>:ii-^n±cOp< i?7-<if— iXa V-^rt 
»::&JR=ap-'Y^^e^^Srfi{f^-rs*yi:SiJ<0:friSfeOiai 5 IciK 

lc^M:3j^-v/N-v/i$^$r®if^-r^^fc3giJO:^ffi<^Eil 6icjK 
[la 1 8].^®{*r>:c-^N±C0;/ ^^><if-v^3 l^mn 

(ci^&JS^^^/^v-^^iafp-r^^Ttsijtojtrjfecoigi 7 tcjK 

< ^xtyr<7)»r®Ml»SI21-efc^o 

[019] ^ai«c^>3i-/N±(0> ^V-f-^-Vg V-Jirt 

(^&jR=3s^-t^<'>^^5af^'t-5^ytsijo*te(DEi 8ictt 

< ;^7^ .v>^o^®«[tiSl2i-e^5o 

[1212 0l >^2S(*^7i-^^±<O;^ ^J^T-r-fef— v-a^Srt 
tC&jR:^^/N-v^^SrKfp-r5*yhSiJO:&«fe<Oiai QldJR 

< ;^X:y7^tOftfr®«t»Sl2lT-*>5o 

[1212 1] if^JSt^^^ai-zNiiDp^ iJ'^-r-tf-v^a ^'Srt 
lw&JS=^-\'^^v'^ ^^»if^-r^»^:rcBiJ<^^r&(^I21 2 0 iciK 
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[1212 2] iH^3|«c5^^-^N±<o>< ^^-^-tf-v-a v-Srt 
l::&JS^'r^^*v'!5'^Sifti-S^fcS'Jco:;^ffio0 2 i icgg 
<:^7^5/y-C*>0. #e>ti^fi?i§*^"r»r®8EKI2I-CS> 

[^#-^coSiP^l 
19 ^.y:r 
2 1 
2 2 

2 3 tansil^ 

2 4 ffiSS^jgg 
2 5 

2 7 T'W-h - 
2 7A v-a/l>y 

2 9* mmm 

2 9 A 

2 S B SUi> 

2 9 C 

3 5 -/^>f r 

37 >'^-fT 

3 9 IfelgtS 

4 1 h u:/^ 
4 2 hU^'^ 

4 3 hW>'^ 

5 1 A S 
5 5 

5 9 T'U— h 

6 1 7.^ yV , 
6 3 :^ 1^ 5/ K 

6 6 ^® 
17 2 "f-y^ 
17 4 ^JiS 
1 7 5 iteii:^ 
1 7 6 ^-EW^ 

17 8 tassiK. 

1 8 0 t&jg:Je 

18 2 h 
1 8 2 A > a /l- y 

1 8.4 IfeSJi 

19 0 h i^:^^ . 

1 9 2 

19 4 y V 
19 6 y<-<T 

19 8 /<-f r 

2 0 0 y<VTm, 
2 0 2 
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